and finishing times were analyzed with mixed linear models. To determine within-athlete race-57 to-race variability, Athlete Identity (between-athlete differences) and the residual (within-58 athlete race-to-race variation) were added as random effects. To determine race variability,
Introduction

89
To achieve optimal performance, it is essential for athletes to use their available 90 energetic resources efficiently.
1 Therefore athletes are required to decide continuously how and 91 when to invest their available energy in a process that is known as pacing. 2 In this respect,
92
modelling studies have shown to be able to determine which pacing strategy should be adopted 93 to achieve the fastest possible finishing time for an athlete. [3] [4] [5] However, the performance of an 94 athlete will always show random variation from competition to competition. 6 It has been 95 estimated that in a time trial setting, an improvement equal to 0.3 of the coefficient of variation
96
(CV) in an athlete's race-to-race performance (i.e. within-athlete race-to-race variability) leads 97 to the smallest worthwhile enhancement in performance. stating the reliability and accuracy of the system had to be presented to the referee before the 168 169
Statistical analysis
170
The mixed linear modelling procedure in SPSS was used for the analyses of each event.
171
Finishing and lap times were log transformed before modelling, because this approach yields 172 variability as a percent of the mean (CV), which is the natural metric for most measures of 173 athletic performance. 19 Subsequently, within-and between-athlete CV were derived by back 174 transformation into percentages of the residual and subject random effects in the mixed model.
175
Separate analyses were performed for data from each event. To determine within-athlete race-176 to-race variability, the fixed effect in the model was Sex and the random effects were Athlete 177 identity (between-athletes differences) and the residual (within-athlete race-to-race variation).
178
To determine within-race variability, the fixed effect in the model was Sex and the random 179 effects were Race identity (between-race differences) and the residual (within-race variation).
180
The dependent variables were the natural log of the lap times and finishing times in an event; 
Results
197
Mean ± SD of the lap times and finish times in seconds of the 500, 1000 and 1500 m 198 event can be found in Table 1 . The CV and 90% confidence intervals for the finishing times of 199 the 500 m, 1000 m and 1500 m events are reported in Table 2 . Within-athlete race-to-race ICCs for all laps per event can be found in Table 4 . The within-athlete predictability for 231 232 **** Table 4 near here**** 233 234
Discussion
235
The present study aimed to examine the race-to-race variation in lap and finishing times 236 of elite short-track speed skaters. Furthermore, we explored whether the within-athlete race-to-237 race variability in pacing behavior is mainly due to random race-to-race variation of an In the 500 m event, the aim to achieve the first position appeared to be favored above saving 
307
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